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(54) YCTPOflCTBO PEMOHTA OBCAfl- 
HOG KOilOHHbl B CKBAXMHE 

(57) M*o6pereHM6 otkocmtca k axenAyaTatptM 

Hft^TAHUX H riJOBUX SKBUCMM M MOX6T 6WTb 

HcnonvaoMHO npn Hapauptaa hmm ucmcwtmo- 
fO KOAfcUB M C03A&MMM axpanoa us TtMnoMax- 
mux MaTcpMBiioB 38 o6cbamoA koaohhoA. 
Ueiik ~ pacuiMpenne TexHOAormecxMx aoa- 
MOXHOcrefl yc*poAcraa aa chct o6ecne*#eHMft 

OAHOBpCMCHMOrO C yCTBHOBKOA pCMOHTHOfO 



natpyfixa TBMnoHM pp bbmmb bbkoaomhoA 30- 
hu. Ana aroro paAMBAMt we oraepcm* nonoro 
ufTOxa nepexpuni a mcxoakom nonoxcHMw 
rapMoniMHiiMM naperopoAxaMM M«XAy rnApo* 

UHAMHAPaMM. flOAMA UJTOtC B HMXHeA MdCTM 
MMO0T yCTBHOBAeHHUA MB H6M C B03M0XH0- 

crwo orpaHHseHHoro oceaoro nepeMemcHMB 
ilMUNHAPMHecKMA nepetcpusarenw c $pmkii»4- 
ohhum ^OMapeM. B nonoM unoxe noA mhamh- 
APmmockhm nepexpuaaTeiiaM auno/iHeHw 
paAHaaMfue araepcnw. Ukamhapmh6ckma ne- 
paRpuaaTenb ycTBHoaner c bosmoxmoctwio 
nepaxpuTM* nociteAHMx npM xoa« tirroxa 
aaapx. flocna aaxatKM m npoAaaxM TaMnoHax- 
Moro MBTapMa/ia pacnoAaraxrr pomohtmua 
rtarpyfox Nanponta sonu HapytueNMa o6cba- 
hoA xoaohhu. nepeMetueHMeM ycTpoACTaa 
aaapx nepexptiaaxxr pa AH&nkHue OTaepcma 
itHAMKAPMsecxMM nepexpwaaTeAeM. 3aTeM a 
ycrpoAcrae co3abx>t patonea abhxbhho. rtpH 

STOM BKOPW BXOAMT B 3BU6nAaHM6 C KOAOHHOA. 
2 MA. 
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llaoOpereHMe othocmtca x GypeHMio m 
axcnAyaTBUMM He$TAHux m raaoaux cxaaxitH m 
moxot McnoAbaoaarwca rpn HapauiMaaHM* 

UOMCHTHOrO KOAkUa M C03ABHMM 3XpBHOa M3 
TBMnOHaXHWX M&TfepM&AOB SB OfcBAHOA XO* 

aohhoA c nocAeAywiueA repMenoauMaa 06- 

CBAHOA KOAOMHU M6TBAAM46CXHM ItAaCTUpeM 

a He^TBHUx. raaoaux m boabhmx cxaaxcMHax 

UfiAI>K> M306p6T6HMB XBAHCTCX pBCUfMp*- 
NM6 TeXHOAOnweCXMX B03M0XK0CT6A yCTpOA- 

craa nyTCM oCecneseHMX OAHoapeMBMNoro c 
ycTBHOaxoA pcMOMTMoro naTpyGxa TBMftOMIt* 

pOMNHfl 33K0A0HH0A 30HU. 



. Ha 4>mt. 1 M3o6pa*eHo ycrpoAcTao aab 

P6MOHTB oGcaAHOA KOAOMHU B CKBBXMHe. Cny- 

lueMHOO a cxaaacMHy. a momomt saxasxM tbm* 
noHMpyx>tuero mbtcpmbab; Ma 4>*r. 2 - to xce. 
npM ycraHOBKe ruiacTupa. 

YCTpOACTBO AAA POMOMTB 06C8AM0A KO- 
AOMHU a cxaaxMHa coctomt M3 axopa 1, CAyxa- 
mero a«« onopu ycTpoACTaa na koaohhy, 
rMAPABAMsecxoro AOMxpara a bmag xopnyca c 

nOCA 6 AO BBT6A kMO yCTBHOBAtHHUMH 6 H6M 

rHApoUMAMHAPBMM 2 c repMCTMMHUMM nepero- 
POAKBMM 3 mbxay mmmm. B xopnyce TcnecKO- 

flM4BCKM yCTBMOaAOH nOAMA UITOK 4 C tlOptll- 
HAMM 5, pacnOAOXOHHUMH B fMApOtJMAHHA* 
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pax, m pdAnankHUMM OTBepCTMXMH A Ann cbx- 

3M nO/IOCTM UITOKA C HOAOCTRMM fMApOUK/IMH- 

Apoe. PaAMaiikHwe oTaepCTM* A nepexpuTu b 

MCXOAHOM nOAOXeHMM fCpMeTMHMWMM nepe- 
ropOAKBMM MeJKAy UH/IKHAp^MM. B HMXCMOA 5 

nacTM no/ioro urroxa ycraHoaAena rMApaaAM- 
HecKaa AopMnpyiotuaA roAOsxa 6. 

Me*Ay icopnycoM m iHApaamsecicoA a&- 
PHHpyiotueA ronoaxoA pacnoaoxceH peMOMT- 
huA naTpy6o« 7. B KMxneA sac™ nonoro 10 
uiToxa noA ruApaaAMMecKOA AopHMpyxrateA 
ror^axoA ycTSHoejieH c mhmoxhoctmo orpa- 
HHsenHoro oceaoro fiepeMeiiteHMii umamhapm? 
mbckmA nepexpueaTe/it 8 c ♦pmkumohhum 
♦oMapcM, a noA Umumhaphmccoim nepexpu* 15 
aareaeM a nonoM oitoko •unonHCHu paAMaAk- 
Hue oTaepcnw 9 Ana UMpxynxuKM a mcxoahom 
noiiOKeNMM TaMnoHaxHoro MaTcpwana. B 
aepxHeA sacTM norma urroic 4 xeorxo eaaaaH 
c TpatfcnopTHoA koaohhoA Tpy6 (nacocHO- 20 
KOMnpeccopHWMM Tpy6aMM) 10. 

YCTpoACTBO AM pCMOHTa OfcaAHOA KO- 
AOHHU a CKBdKHtie paSoTaer caeAyiouiMM 06- 
paaoM, 

noaie cnycxa ero Ha TpancnopTHoA ko- 25 
noMMC Tpy6 a cxaaxcMHy paAttaAbHue oTeep- 
ctma 9 pacnoaaraiOTca nanpoTMa 30hu 
HapyuieHMii ofcaAHoA koaohhu. Oncpuaator- 
ca paAManwHue OT&epcTwn 9 nepeMetiteHMeM 
ycrpoAcTaa bhm3. B mcxoahom nonoxeHMM pa- 30 
AiwiMiue OTaepcma A nepexpuru. flpn Ta- 
kom pacnoiioxeHMM paAHaabKux OTaepcmft A 
m otkputux poAwiwHMx OTaepcTHax 9 npoM3* 
aoAMTCa aaxaMica TaMnonaacHoro MarepMaaa a 
30HyHapytueHM*o6caAHOftxojiOHHMtt3aAa8- 35 
AMBaMMe ero aa oScaAHyio xoaoHHy. 

flooie aaxasKM m npoAaaxM TdMnoHaxcno- 
ro HatepMdiia p^cno/iaraaor peMotmfuA naT- 
py6ox nonpoTMB 30hw HapyuieHM* ofcaAMOA 
ko/iohhu. nepeMeiueHMeM ycrpoAcraa aaepx 40 
nepexpuaaiOT paAMaatHue oraepcma 9 wt- 
ahhaphmcckmm nepeKpueareAeM 8. 3aTeM a 
ycTpoAcTae coaAaiOT pafrnee AaaaeHMe. npn 
3tom axopt 1 axoAMT a aauertaeHMe c koaoh- 
hoA. 45 

nepeMemeHMCH TpaHcnoprnoA koaohhu 
Tpy6 BBepx nporamaaiOT nvpaaamecicyio ao- 
pHMpytotuyio roAoaxy BHyrpt pomohthoto naT- 
py6xa, oTaepcTMA A uiToxa buxoa»t m3 
repMeTMMHUx neperopoAox m jkhakoctw no- 50 
CTynaer a umamhapu ruApaaAfrrtecKoro aomk- 



para (♦nr. 2). Dp* AaAMieAuieA aaxaMxe xma-. 
koctm mApaaAMsecKHA AOMxpaT npoTamaaeT 
roAoaxy 6 anyTpw peMOHTHoro naTpySxa na 
AflHHy, paanyio xoay nopttineA. OAHoepeMen- 

HO OCymeCTftAAIOT nOAVOM TpBHCTIOpTHOA KO- 
AOHHU TpyO na aeAHHMHy xoa» nopuineA 
AOMxpaTa. Ocraauiyioca nacTw peMOHTHoro 
narpyCxa pacumpaior npoTarMaaHMeM roao- 
bxh 6 c noMOiitfcio TpancnopTHoA koaohhu 

Tpy6 M T8AOBOA CMCTOMU. (lOCAO paCUIMpOHMa 

m npnxcaTHA peMOHTHoro naTpyCxa no aceA 
A)»HHd ycrpoAcrao cnycxaiOT a xpaAnee hmxc- 
nee noaoaceHHe, orxpuaaiOT paAHAAknue or- 
aepcma 9. npoMuaam cxsaxMHy ao auMuaa 
TaMitOHaacHoro MaTepnaAa h noAHMMaioT ycT- 
poAcrao na cxaaxutHU. 

OopMyaa MaoOpeTeHMa 
YcTpoAcrao m* peMotrra oGcaahoA ko- 
aohhu a cxaaacMHe.. axAiOHaiouiee xopnyc c 
axopeM m nociieAoaaTeAbHO pacnoAoxceHHU- 

MM a HeM rMAP0UMAMHApaMM C repMeTMMMUMM 

neperopoAxaMM Me*Ay hmmm, TeAecxonMMe- 
ckm ycraHOBAeHHuA a xopnyce noAuA ujtok c 
nopuiHBMH, pacnoAomeHHUMM a rMApo uma m m- 
Apax, m paAMaakHUMM oxae pctm amm Aan caxaM 
noAOCTM urroxa c noAOCTAMM rMAPOUM a mh a* 
poa. rMApaaAMHecxyio AopHMpyioucyio rono- 
axy. ycTdHOBAeHHyto a HMxcHeA M8CTM noAoro 
urroxa. ycTaHoaaeKHuA MexcAy xopnycoM m 
rMApaaAMMecKOA ADpHMpyiouieA roAoaxoA pe- 
mohthuA naTpyfox m TpancnopTHyio xoAOHHy 
TpyR xcecTxo caaaaHHyio c noauM uitokom a 
aepxHeA ero nacTM. OTAMMaiouteeca tcm. 
hto ( c tteAkx) pacuiMpeHMfl TexHOAorMsecxMx 
aosMOxcHOCTeA ycTpoAcTsa nyreM o6ecnese- 
hma OAHoapeMeHHoro c ycraHoaxoA pomoht- 
Horo naTpy6xa TdMnoHMpoaaHMx aa koaohhoA 
30hu. paAMdAbMue OTeepcTMa noAoro uiToxa 
nepeKpuru a mcxoahom hoaoxchmm rep»te- 
tmmhumm neperopoAxaMM mcxcay rMAPOUM- 

AMHApaMM, npM 3TOM nOAUA UJTOK a HMXCMeA 

M3CTM MMeeT ycTa ho 8a en huh ha neM c aos- 
MOxtHOCTkK) orpaHMHCHHoro oceBoro nepeMe- 

UieHMA UMAMHAPMMeCKMA nepenpu 53TC/1W C 
^PMKUMOHHUM 4>OHap6M, a OOAOM UlTOKe HOA 

UMAMHAPMsecKMM nepeKpuadTeAOM aunoAHe- 

HU paAMAAbHUe OTBepCTMX. a UMAMHAPMMe- 
CKMA nepexpuaareAk ycTanoaAen c ao3Moxc- 
hoctwk) nepexputMx nocAeAHMx npn xoao no- 
Aoro urroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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